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Ross A. Schmitt 
Attorney for Applicant 
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* A & ' * ffl 4. 4fc £ ^(master-slave 
configuration) » ^ ^ — % £ ^ ^ ( 1 owes t rate)8f 
Mi tfL ft ifc # -f £ ft 7t #■ ft ^ ± #. to ^(master element) . 

*/t#fl<jft'fB.8fjfe^ataji , ^ i ;c^(slave 
elements) • a |Sj #t M tL # af flfc m & # ffi £ . jt & 

& -f 9- It 7t # ^ «fc * - 4a 4fc *St 4 n ' # a is. d? i£ 4a to ^ ± 

& * ( - ) - * # ft 41 ffl £ : £ 1 ffl 

( ) > **ft*B^7G#ft4i#flfcjHi*t&iy!: 

10 : ^fttib#rt«Pt ^(semiconductor 
internal c i rcu it) ; 




11-14 : 4- ^ & ft # b£ jjfc ^ ^(semiconductor 
clock circuit) ; 

111 -121 -131 -141 : J!fei4 t^Cclock 
generator) ; 

112 -122 -132 -142 : H 4l & & H ( phase 
checker ) ° 
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1) 



ft***: 
a#|: 

. B*J: 

a #3 : 
^# a Jfc : 
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i - ®WtLW (1) 

# M * - « Bf Ift. jsj A ( c 1 ock 
synchronization mechanism) » 4£ #J » # flfl — ^ 

% ^(master-slave configuration) • 4a to £ H #j 

m Sfc ft ft • a ^ ^ # ^ 8^ 6(j "5T ^ .fefc - 

& 35" & #f 

a^r » ^B^a^isj^-ji^tsttt > A £ ^ £t *f - ,ft> £ 

aft. # f£ ft • *J *i » £ & B * #'J ft5 999025 A £ B * ** ft 
63 0458 2 t ' M4g"fam-tmtit#Li$liL*-AK 

& fi aft. -ft ft( vo 1 tage controlled oscillator (VCO) 
c 1 ock ) m jr ' ffij & * *•] * - a s a £ £p #j & jft ff ft 

& - H B^flMf ftCoscillator c lock) ft # - gj^b > ^ 

$t Ifc £ & H F*1 6<7 B$ jH I5J # #J & & #fc $| » >fc £. £ ^ £f & -f 

^ftit^wwBfaft.isi^^ita^HM . * t » j$ aft. -ft ft « 4 

«.fflifeii«^5S^«^(delay locked loop » DLL) & *t to 
^ n^flft f a SKdigital clock manager >DCM) • 

# afl 1*3 

# a^F aft tfl * « *0 * * A A ' * «. ffl ±'4fc 

3, ' Jf*l£i£#£iga&-(delay locked loop » DLL) & *t to b£ 




0535-8997TWF(Nl ) ;A91206;SUE.ptd 



% 5 I 



i » ftWiSLW (2) 

m » (digital clock manager • DCM) m A ± & * 
m ft ft * *g jfc * if* (al ign) . ft # * tf- flt it # «, A £ ft 

^ m B$ Jfc. # Js] o 

3r & A & . jt ft £ ^ ^ % ^(master-slave 
configuration) » 41 £ - * * ft « * ( 1 owes t rate) 8^ 
M. « Jfc » 60 -f * || it # ft 4 JL ♦ it ^(master element) ■ 

*&tt*JF*tt£*;L#ttftfea**flr|jttt . ^dj5.^^ 
I *#(slave elements) W^IMl^i^S i » a Jfr # ^ 
^-^it#^B^^tft^;^^BfM.l5j# ' # ^ . # *ij ^ ^ ^ 

it #(slave elements) # ft «P 4s & ft & £ . ^ £. ^ £p ^ 

* ^ ^ 

^ X t 4l 4a i§J # tfe #, ft 4t ^ jsj ^ # • 
% 1 H A * * ¥J * # ± 4£ & ^ ^ 9. || ^ ^ ^ jn |S) ^> 
Se. * 3r # 60 & SI o ^ ^ , 4fcflis<ttj# 3 !t^* 3 £M**J 

(Field Programmable Gate Array • FPG A ) & $1 fy\ & *fc 

* *r * * « * *j . ^r*^***w*'e + *it/fc# . *j 

*» ' + « 4* * i* * II * ^(Application Specific 
Integrated Circuit 'ASIC) - 



i - &vnfLw (3) ^ 

*» $ 1 ffl /9f 7F » # - 4® F PGA #BfJ!&^;i&k^^>f@±. 
^^'f±^r^,® ' ^ #J £ *a 4fc & * if (phase checker)lll - 

121 -131 - 1 41 ^ a* JUL J. £. 8 (clock generator)112 - 

122 -132 >142 • B£j!fc£ ± ^112 -122 -132 - 142 1*3 £p 

#!S£it#;fc3e*&-(del ay locked loop » DLL) 4. *t 
4fc JUL 5g 8 (digital clock manager » DCM) » « #t * tfr 
^ #j f$ jjfc m ft iifc • X • *<t*8t48S'#'*8t4-Lifee*J!llL60JLfh 
.^(rising edges ) ^ T ft fal 1 ing edges) ^ ^ If $ » 
Jt*»*«*«L*.#^(ikW*)"* » # ill ft ^ m ft ' £ *b ^ 
resetll-resetl4 > « t i^Kli 4 g » ft #f # ib b£ jtfL 4ft 
dJ tfl, ft • * t ' W & ^ * i& ^ b£ j|fc tfc ft $fc # F-PG A -fr # £ 
£ * ± * it # ' itb *1 1 . * ^FPGA it # jty « £ & 4 it 

# ' itb & 1 2 - 1 4 • J»#Jffl**&#i#7t#|frib#-4-B$- 
mCLKREF » «.^+^ft7t#6(jBfJ«L|SI# • % ^ ^ 0? *£. if # 
^3^5g.(delay locked loop 'DLL) » i£ — ji> ffc 93 ^ T ° 

# 2 W t ' *>±.#7t#11^8^j«LA^.SJ112ife-lJ>^.*^ 
^DLLit##r*£/£ • # 2 ffl J9r 7F ' i. it #■ 1 1 ft ' & £g 
& & ft I? ^ -ft • tJL A ' & M m Ml Jtk 4 8 1 1 1 £ ^ 
b£ JL £ H 1 1 2 4ft iB JUL tfL ft S&CLKREF - c 1 k f , -c 1 k f n tfs 

±- ft m. a t ft m. a & a & n * • ^ ^ a. & # n * » 4a 

^iHlll-r#djft£tfL treset 1 1 ' ^ # Bf jjfc. A ± 8 1 1 2 

**f#ds^BfJ!fetri ft ' a # $ >j 4a to n # _t ft j£ t P£ 

* ' & * IP ^ % ft ° 4t£#it#llrttt^i$j|fL*lft*e,*f- 
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JL ' g-VJWti (4) 

* ft • 484fc*fc*Slll*"ft-iB-lf*:tll ft(al igned clocIT 
signal )Phase-OK - it » £ m * # & fa M $ Bf tfl. ft « # 
$c #L 4 /t # & # fli #J ^ M tfl ft SfcCLKREF ' ife 5. 3- 
4£4^#12-14#j*M£;&£iil21 ^ 131 -141 > a Jpt # ^ /t 

# # 8^ ft isj ^ o &&ift&^^2% fa m & && &&&&& 

FPGA 1*9 % J&10 ft ffl " 

# 4fc ffl • ^^3ffilt ' ft-f I ib#12 ^,14 fid ft «p t 

4a^^^.^31A--^*p^a^^iM32m^^ i 6t-^>fit^i 
S 1 2 1 * 1 3 1 * 1 4 1 • *» * 3 B m * ' «. A it # 1 2 * 1 3 # 1 4 

* * — #1 *fe i. H 3 1 > 3 2 : & m ?h ^ ft 4Sl tik £ if 3 1 » Jfr # 
^ & *Jg ^ 8f JKL tn, fife * c 1 k f lowest * *. g i # it #■ 1 1 # ft 
1U $t # b£ ft tfl ft ^ C L K R E F 8f ft jsj . ^ ^ > *h «P *a 4fc *fc £ 
8131 * dt - *t ^ tfl ft Phase- In -OK 5. ft £M§ Ol ± H 3 2 » 
ft # « & ^ tfl ftPhase-In-OK #^*'&^«iafjjfetR.flfe & 
clkf,-clkf n ' & >L i$ J$k m -fr ' a £ ^ it t ^ ^DLL m ^ £ 

4- Jifc tfl ft ifc 4a it # # FPG A ft £p € ^ ft fli • % • i£ 
4nfc * * * jul tfl ft % c 1 k f lowest * *. g ± # /t # 1 1 6& * 
IS. ^ ^ 8f tfl ft ii&CLKREF B3- Ml & m & » ft'J ^ £Ma to kk ± 
25 3 1 * # dj - £ 2. ?1L IfcResetZl M. & % & it & fa ft $ v$ Ifo 
tfl ft »c 1 k f lowest #j b£ ft J? i. fi 3 3 1 • a 4 «f £ £ b£ Jfe tfl 
ft - X > j£ i£ tfl ftPhase- I n-OK & & t & Afc ft tfl ft ft 
f , - f n £ £ b£ ft HQ b£ > H'Jrt#*k£3532-f)*«-iij— 4ttn 
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i « &WiSLW (5) _ 
f£Reset32.£ -£ 4^ *b ft 1H. t£ #.c 1 kf, -c 1 kf n 60 ft JL ^ 
H332 • «f *rii8$tmSI • 

-L i&n %2 JSlZ m t 60 DLL tc # » &f*3£P3r3&E|ia-:£- 
m^^^4ffil t • #4 ffl tf ' - ^f© DLL ft # & * _L A * 
- T & il & ^(variable delay line)41 * - ft ^ # 
*8*&-(clock distribution ne twor k ) 4 3 ,51 — & f'J i§ & f s& 

(control logic)42#r*£/fc ° *T&*£i§#t*Mlllfr-*h3p|fr 
^ ftCLK 2£ if - l£ af H $fr *b CLKOUT » a$ j& «q j&42 

j» Bf ftCLKOUT #«j^/9f«^^«^B^j^«Lft *Base-f n • 
#i&^m^60;tel$€J&J£iiPlt^^f<Jig$ff;j&4 3 • & #J i§ 
#1 f; J&4 3 tb # 60 tfL f£CLK ^.CLKFB 60 8$ ft _t f|- ( r i s i ng 

edge) & 5 JN- • ii^tb^t^^:CMP^Hi5-^r^^it^Sg. 

41 • a m & if Ml as- J. m &CLK ^CLKFB 60 Bf ft _±_ fj- Aft 

(rising edge) *f 3* ffiDLL 4& # locked) £ .it- • 4° *b ' 
$ ftCLK $l % ft ffl 60 JJ6. ^ & ^ $L » it ffn # 

(voltage controlled delay) ^g&Jl ° 

3" «. t£ afl ' ^^N^^ili^a^^.^D^jE^^(D-type 
flip-flop 'D-FF)51 -52A--tt*"BLiIfejB^88(finite 
state machine »FSM)53 • If _L 'D5!!j£^^60Se.E^i 
#./tf£60fl£ftfR.*fe#^fl&;£ • & ^ -b ' - ^B^ftmSfc^^ 
*S*-mi>mSL5LB - ^ ^5|^tf - # ft ^ (clock 
1 i n e ) & i§ # 0 b£ . - ^^BffttfL^fn^-^'fg.^^B^fttfL 




jl » (6) 

Inflow est#^#J3&^Ji#i£.£.7t#51 * 52 # |& £ ifc > a 
tiH^lt i&CLKS AMPLE 1 * CLKS AMPLE2 S. M 9t #53 it -ft 4s 
to 4& i • # + . -£JL*7fc##;ta4fc**4S + . M & i&M % 
b$ tik m 3&f lowest -ft. £ t£ m SfeCLKREF • fij m tphase-ok ^ 
* If ^ a ftPhase-OK ; ^ - 4 it # # *b £Ma -fit *fc 4 H 
t ' i£ ft ft ^ Bf m jfcf lowest >ft * U. ta ^CLKREF » ffij 

tft &phase-ok £ #fc J£ !«, &Phase-In-OK ! « A ffc 4£ # 

t • tfcftfe«(*i*j*1H «tf lowest -ft * 

phase-ok -ft If jfc m ^Phase-OK • T ?»J ^ it - # tfc b£ £p 
A *h £M@ ^ *fr i H # b£ o 

^6®^-^h^Mato^iH^Bf^ffi| • • £ 7 ffl & - ft £P 
*ato*fc£g#jn$/£ffl ° -k° %6 m ft ^ > & Q - M & m 
Bf flfcCLK WTI^t t ' t^^^iit4^|it#Ai$ 

^c#^*Wftte«^8^j|fe(i!|B n # f a ^ ) CLKRE F - 
c 1 k f lowest ^ Jl- # *@ 13 4t ' & %;$Lvt3£-tf]fe^is}B$ , 
4 £ tfL ffcReset « || itb 4 #f Hi ^ e& * ft ft j& tfl, & & , 

a * & * * Bf R m £ # o <t ^ ft Bf jnl tfi ft « # t * 
to e & ^ # - itb b^ . -ko % 7 bq m 7F » ^ «p & 4 n # w 

ttf 6&***tt«f*tllft *(al igned clkf lowest ) * fit - «t 
^■ffl^Phase-In-OK • ^Ai^^p^^^i^ , a & 4f # 6 

n it a # ^ «t * # in . ft*t«*fej#it*r«£Mi* ?lj 

(Field Programmable Gate Array • FPGA) ft £p f S&- m $ 
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i - ftWiSLW (7) 

tt4~**fe#*B*ttlllftft*fc&*. • -fc *t * f , - f , . *X Jfr 4f ^ 

(multi -clock- source) (SI ) ; ♦^■**LA±llHfA4.*&# 

*Mfl * *fc * it #(S2) ; tt£«t£#7b#tt4bfe* + i** 
m ft * «fc ^ -#-4" ■* * m It ^(reference clock source) 
( S3 ) ; & 4f-i$ji&ifLftft , i # 7C # ft £p #j ^ h£ JUL 

tfl ft ' ft#±**#rt«p^4- * m 

ft**«#-4re^j|jL« l ftaji^iB*j«L|aajt> . « £ £ - j f ^ m 

ft(S4) ; & t£ jv ^ tn ft . I it # IP ^, f t b| t m 

ft**4f**t#**4 • flL4*-fe*/t#W4b<fe 8f «L tfl ft jft 
**4fc4jt#W4bteB**iiift*j^B**|sj£- . 
£ - «■ * tfl ft (S5) ; *4*^^4|ic#«rtt4f^«l* » #J 
^ £ f*3 -£P #J ^ tfl ft & ft ft fa ^ ^ £ , ^ # ^ ^ 

*#«^tt*B***ift**;ta#*tt*4fc4| it # «p 4b 

8f fllfc Js) ^ o 

(trigger) ±*7t#W*<t«t*» . * * ft ^ 3, ^ ^ ^ tfl 

ft * it 4t m # tb #(S4i ) ; * & ol * « #l , x .j * a, 
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S-^iltWiSLW (8) 

i& if % fft $LPhase-OK » aia*o-£#LJ|7t#(S4 2) ; ^ 
*4 # A - * * tn treset » «f ^lil^tmt^ 
(re-generate multi-clock-source) i£. 4 #r $i ^ft Jl i£ 4a 4ft 
^ * # Hi (S43) - 

# ^ -fit *fc 4 S & & 4f *8 4fc # * 4fr 4 (S52 ) ; ^ £ ^ * 
4a to * M * • JW #J f ^Phase-In-OK • jk it 
*° 4a «■ it # 4- 4 ft ft > ^ i f it # &<) t ^ t m t >f ^ 

4a «■ ii #t 4 it ft #j ft 4& j& m & ^ , m 

m #(S53) ; -3l ' Jt'J »l # A - i S. m treset • a 4 *r 

>£. £ 4a ft A $t M ft ft &j ft -fg. u£ m m sfe ft £ a$ jj& m % % m. 4 
#r & *r -L it 4a -fit if- fp. # # w ( S 5 4 ) • 

Jl i£ # «*S6 t ' i£-^&^|UlBim^i#^^ : # 
^ 1^ I 7C # 6(j ^ ^MMi ^ 4 i t J'J tl $ m t 1 ^ JJ6. 
«l»*e,il^(S61)B^. IMMi ^ 4 H I $l -ft 4a 4ft SJ- 

* «t A ( S 6 2 ) ; & m M 4a to * « * > JW #] # A i£ If * 
m !&Phase-0K • M&&&frte1#jJbtf]&i$tMftftft#j&iJ$ 

vk m %t ffi 4a ^ e, ft * » & >t fsk m & • @ ^ it /& 4- 4- & 

it # #j m & ( S 6 3 ) ; %l 4l ' JM ^ — i *i «; 

reset • «*^££^4££^#rtfttei$j|fcfiijfcafc^tt£ 
8^ Ifl ft (re-generate multi-clock-source) it $ #r #i 
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JL - (9) 

ft X i& *i to n ^ &) ^ ^(S64) • 

& m & # <M1 e « - 4ft ik ^ fcj A JE ^co _h . $ £ ifc # ffl 

a ra> 5t ^ # w » ^ ^ & it & m a » ^ j& & # 

4l i» # a i& a « ' #^"#111^^^^ » s it * m ^ & m. 




ffi> ^ H • t 2: # — ^ m, m » j£ se, ^ m W ffl ^ » ft if 
l» % <¥! ^ T : 

n ° 

£4ffl#. #2A3ffl t t t it sk(DLL) Bf flfcJL £ g # 

f*3 £P # & SI ° 

% 7 B3 - * # b/§ ft *P #i ^ *8t 4 II 60 b£ ^ n . 

afe. * £ m jsj ^- & it — ^ aft m. ffl • 

$ i o m # - «. * # ^ 8 si t mi ^ at m it#^ii- 

7t # £ jft 15] #j it — 55St a ffl • 

8f JUL J. £ J3& ISJ -*Jr 60 it — ^ >A ^ m • 

10 : ^|«7t#^^« ^(semiconductor internal 
circuit) ; 




£ 14 1 



11-14 : 4- % ft # b£ flfc % ^(semiconductor clo<? 
circuit) ; 

31 : ^h^^^^t ^(external phase checker) : 

32 : 1*3 3P *a iSL & 4 n ( internal phase checker) ; 

41 : "ST £ 14 it & ^(variable delay line) : 
43 : *£ *j it ft « ^(control logic) ; 

42 : b£ flfc ^ # ^ J&(clock distribution 

ne twork ) ; 
51 -52 : D 3! SL JZL H (D-type flip-flop) ; 
53 : Ufe S(state machine) ; 

111 -121 -131 -141 : «L JL ± % ^(clock 
generator) ; 

112 - 1 22 - 1 32 - 1 42 : ft Ml Mk 4 H (phase 
checker) ; 

331 - 3 32 : 2£ if & ^ 3& ( de 1 ay locked loop • 
DLL) - 




*if -#-*•] 

~r n & %t ■ 

1ft ^ >^ (multi-clock-source) ; 
it # ; 

( c ) & ^ t£ ± # it # # ^ fa m & in % $t % - #. 

4" Bf^tH,^,^. (reference clock source) : 

(d) *&^t£#^B£J3&1ft$fe>& , #3L#7t#ft£|S#^Bf 

m si; ; 

« * & ft 4s fa M & tk & ' «.4f-±#/t#fl(rft'fB.i^J«Lm«fc ft 

(f)**^4S£4|it#6(r*t^tii*fc • #J ffr £ ft £p # ^ 
H£ ^ m ^ >ff if* £ . ^ # ^ #L >i it # ft £p # ^ 

^^mtf^^^l it # ft *p 4a * * A # ft ^ n$ jjfc in ft ft £ 
m «: * ^ * . & t ' * *t is if- «t it # it m % A m 
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- * ft* -$-*'] 

^ W ^ ?«] (Fi e 1 d Programmable Gate Array 'FPGA)i£#F 
Sfc m i£ a ft € 3£(Appl ication Specific Integrated 
Circuit ' ASIC) • 

tR. ft & 6«j 3r * • t ' HEB*J!ll££g«.ffi$£i§#;t$g*&. 
(delay locked loop > DLL) ^ It ^ 8$ jfe f g g (digital 
clock manager • DCM) • 

4. ^tft#^'Jla®^1^4L-5rigJ^-^4-^|t7C^B^^. 
tfl ft a& i# 2r ' t • S?i ( d ) t ' i& — & T ?>J 

: ( d i ) m & - £p ^ m m ft a* # _l m. A t Pf- Mt m 

#( trigger) ±#it#6<i^ft|jtig • Uti^iP^^Bft 

mft*sfe4f^g-fit^^ ; ( d2 ) # ^ m # *i to * # * . xij # Hi 

if * m ft • a it *o 4. ^ 4 ^ # ; ( d3 ) & ^ » 
«■ * • M # A - * * m ft ■ tt*4t&4.£B**mft an, 
(re-generate multi-clock-source) it 4 *f _L i£(dl ) 

m fa n & p f% o 

tfl ft & ¥3 IT & • £ t ' -fc *fc ( e ) + ' ift — ^ & T # 
«S : (el)^^yi7t#^^-^h^Ma^^:^ii^^±^-7t# 
tt*fe«#B$*«lft«&$&#til1ftJF4:iflft ; ( e 2 ) # « 
f 'J t* If # m ft x * & #L 4 7t # ft £Mi «■ 46 # & b£ jggL Ifl 
ft * 6 # ^ » ^MF ^ I 1 4- 1 t ^ ft f f ^ i ; 
(e3 ) & A m % H fa ft m * ' JH ^ *J # it! i& «. * m ft . a i| 
*»4B#*tt*4fcj/t# • *±#it*tt*teii* j* tfl ft # * 
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ft n m & M k & & & i& ^ afc m %t >& & & & n i£ » & ± W 
n ^ ;(e4)>s.4L • # *r *a 4t if. • »j ^ *j # as - i i m 

treset • «*tf£<t#«|-J&4fej|7t#tt*tei$J|fctaftsft 
m ft Sft 60 2r • £ + ' A # J» ( f ) t ' it - # & 4£ T # 

4;fc#60f£*h3P4fciiie,^ifcf£4£i£mft ; ( f 2 ) # & $j t£ 
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